Increased behavioral and histological variability arising from changes in cerebrovascular anatomy of the Mongolian gerbil.
The Mongolian gerbil (Meriones unguiculatus) has been used extensively as a model of forebrain ischemia. Its unique susceptibility to ischemia was suggested to be due to an incomplete circle of Willis. The relative ease to which ischemia can be induced combined with highly reproducible delayed CA1 cell death following a 5 min occlusion made the model popular in neuroprotection studies. Presently, this assumption was tested that complete forebrain ischemia occurs in all gerbils because increased variability was noticed in neuronal injury and behavioral outcome using this model in the last several years. Here it is reported that gerbils obtained from Charles River, the largest supplier in North America, show a high incidence (22.7% with bilateral and 38.6% with unilateral anastomoses) of posterior communicating arteries compared to another supplier of gerbils (High Oak Farms, 2.6% with bilateral and 13.2% with unilateral anastomoses, P<0.0001). This increased incidence of complete or partial circle of Willis led to less severe CA1 cell loss in Charles River gerbils (P<0.0001) compared to High Oak gerbils, with an unacceptably high level of inter-animal variability. Similarly, behavioral indices of CA1 ischemic injury (increased locomotion, habituation deficits) were also significantly attenuated in the Charles River animals. High Oak gerbils also displayed increased histological and behavioral variability relative to the pattern obtained several years ago. Thus, the gerbil model of forebrain ischemia, at least using Charles River animals, no longer produces consistent injury and behavioral alterations. Investigators are urged to consider adopting other models in future neuroprotection studies or ensure that their gerbil population lacks communicating arteries.